Target tissue morphology and serum biochemistry following 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) exposure in a TCDD-susceptible and a TCDD-resistant rat strain.
The mode of action of the highly toxic environmental contaminant 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is unknown. It was recently discovered that two strains of rat, Long-Evans (L-E) and Han/Wistar (H/W), differ widely in susceptibility to TCDD. Employing this strain divergence as a probe, the present study set out to assess the role of various biochemical and morphological effects in TCDD lethality. In the main experiment, the rats were treated once ip with 0,5,50, or (H/W) 500 micrograms/kg TCDD and killed 1 to 16 days postexposure. Several target organs were evaluated by light microscopy and a number of serum lipid and carbohydrate parameters as well as a few major regulatory hormones were analyzed. The results demonstrated that most alterations caused by TCDD were essentially similar in both strains. TCDD reduced circulating thyroxine to a slightly greater extent and more permanently in the sensitive L-E strain. Moreover, a highly significant interaction on thyroid-stimulating hormone was found among strain, dose, and time. Serum concentrations of corticosterone and free fatty acids were increased only in the L-E rats given 50 micrograms/kg TCDD, i.e., at an apparent LD100 dose level for this strain. Yet, the most striking interstrain difference was seen in the liver which was distinctly affected after Day 4 in L-E rats given 50 micrograms/kg TCDD but only marginally affected in rats from any H/W group. The lesion, while showing no necrotic cell changes, was suggestive of plasma membrane damage, possibly reflecting the production of free radicals. The relation of the findings to possible mechanisms of TCDD action is discussed.